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One  of  the  ways  in  which  university  departments  and  faculties  can  enhance  the  quality  of  learning  and 
assessment  is  to develop a  well  thought out criterion‐referenced assessment system  (Biggs, 2003, p. 271).  In 
designing  undergraduate  degrees  (courses)  this  entails making  decisions  about  the  levelling  of  expectations 
across different years  through devising objectives and  their corresponding criteria and standards: a process of 
alignment analogous to what happens  in unit (subject) design. These decisions about  levelling have  important 
repercussions  in  terms  of  supporting  students work‐related  learning,  especially  in  relation  to  their ability  to 
cope with the increasing cognitive and skill demands made on them as they progress through their studies. They 
also  affect  the accountability of  teacher  judgments  of  students  responses  to  assessment  tasks,  achievement  of 
unit objectives and, ultimately, whether students are awarded their degrees and are sufficiently prepared for the 
world of work. 
Research  reveals  that  this decision‐making process  is  rarely underpinned  by  an  explicit  educational  rationale 
(Morgan  et  al,  2002).  The  decision  to  implement  criterion  referenced  assessment  in  an  undergraduate 
microbiology degree was the impetus for developing such a rationale because of the implications for alignment, 
and  therefore  levelling  of  expectations  across  different  years  of  the  degree.  This  paper  provides  supporting 
evidence for a multi‐pronged approach to levelling, through backward mapping of two revised units (foundation 
and exit year). This approach adheres to  the principles of alignment while combining a work‐related approach 
(via  industry  input) with  the  blended disciplinary  and  learner‐centred approaches proposed  by Morgan  et al. 








to  a  component  of  a  degree  or  award.  At  other  universities,  unit  may  be  termed  subject,  course, 
module or program, while degree may be termed course or program.) To facilitate the implementation 
process we set up a team of three: two of us (Stenzel and Hafner) are senior academics in the Microbiology 
disciplines  of  Parasitology  and  Mycology  respectively  and  the  third  (Cordiner)  is  an  academic  staff 
developer with expertise in assessment. 
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The  aims  were  not  only  to  revise  two  units  in  a  highly  regarded  undergraduate  Microbiology  degree 






is  important because  it  helps students recognise their  involvement  in a cohesive curriculum (Allen, 2004), 
affects the good management of student learning and progression through their programs, underpins valid 
credit  and  transfer  systems  (Morgan, Watson, McKenzie, Roberts, & Cochrane,  2002)  and  captures  the 
dynamic nature of students working futures in the profession (Scott & Gribble, 2005). Ultimately, decisions 
about  levelling affect  the accountability of  teacher  judgments about whether or not students are awarded 




Previous approaches to levelling 
An  Australian  national  survey  (Morgan  et  al.,  2002)  revealed  that  universities  have  no  policies  stating 
explicitly what year levels imply in undergraduate degrees, nor are expectations at each level clearly linked 
to educational theory. Our worldwide literature search also indicated there has been little research on how 
universities  carry  out  the  levelling  process.  The  disciplinary  approach  appears  the  most  common  way  of 
levelling,  where  content‐sequencing  is  the  primary  determinant  of  the  level  (Morgan  et  al.,  2002).  An 




two universities mentioned using  a  taxonomy  for  levelling  and  its use was not described. The  approach 
taken  at  the  University  of  Sydney  was  a  combined  discipline  and  learner‐centred  approach.  Their  discipline 
approach was based on an action research methodology that views discipline knowledge as being framed by 
concepts and  ideas  that  form models or  theories of reality. These models or  theories  then are applied and 
tested in contexts (simulated or real world situations) with tools that include relevant methods, techniques 
and  instruments. The  level of discipline knowledge  in a unit  is determined by  the scope and depth of  the 
interrelationships between the models, tools and context that are offered (Morgan et al., 2002). Once this is 
decided, a  learner‐centred approach  (based partially on Blooms  taxonomy)  is used  to define expectations of 
how    and  to  what  degree    students  engage  with  the  knowledge.  Short  generic  descriptions  of 




introducing  important  learning  objectives  early,  then  reinforcing  and  developing  further  throughout  the 
course. Allen  describes  this  approach  by  an  unnamed  faculty  at California  State University, where  unit 
objectives were put into levels by classifying them as introduced, practiced, or demonstrated and within 
these  categories,  further  classified  as  basic,  intermediate  or  advanced. While  a  generic  example  was 
provided by Allen (2004) of the resulting mapping or matrix, it would have been more useful if definitions of 
the  categories  and  of  the  process  used  for  levelling  the  objectives  had  been  included.  This  would  have 











and demonstration of  the attributes. This was mostly based on discipline  content  and  skills  expressed  in 
terms of percentage contribution to each unit and to credit points, as well as broad statements of evidence. 
The  final  (and yet  to be completed stage of  this aforementioned project)  is  for academic staff  to work out 
how this information is to be expressed in unit objectives in the different year levels of the program (degree) 
and how these unit objectives subsequently affect the nature of assessment tasks for the unit. 
A multi-pronged approach: aligning disciplinary, learner and industry expectations 
Unaware  of  these  previous  approaches  to  levelling  (other  than  some  of  the  taxonomies),  we  evolved  a  
multi‐pronged approach to  level expectations across the foundational and exit years of our undergraduate 
degree.  The  impetus  was  encouragement  from  the  Faculty  of  Science  at  QUT  to  implement  
criterion‐referenced assessment in our current units. It was hoped that this would result in a towards best 
practice  example  of  aligned  units  that  could  serve  as  a  model  for  other  Science  units.  Despite  the 
Microbiology  major  of  the  Bachelor  of  Applied  Science  degree  at  QUT  being  highly  regarded  both  by 
students and employers, the outlines of the two units available to students did not accurately reflect what 
actually happened in teaching, especially the focus on work‐related learning. Nor were the differences in the 
levels of expectations  for  learners sufficiently explicit both  in  the current unit outlines and  the assessment 
tasks. Taking a multi‐pronged approach to aligning expectations requires a holistic rather than an atomistic 
view of course and unit design and it ultimately becomes a holistic view of criterion‐referenced assessment. 





Figure 1: The common thread: a holistic view of alignment and its relationship to making judgments  
(Cordiner, unpublished) 
Figure 1 emphasises  the consequences  that alignment  (represented by  the common dark  thread down  the 
centre and  the arrows on  the  left) has on various  judgments about students  learning  (represented by  the 
arrows on the right). Making judgments about how well students have demonstrated discipline knowledge, 
skills and ways of thinking, and how ready they are for the workplace is at the heart of alignment. Thus, if 
alignment  is  improved,  judgments about  the quality of  students achievements will be valid and  reliable. 
Likewise,  if all  components are not  explicitly  connected,  the basis of  judgments  (evidence  from  students 
responses  to assessment)  is affected. This has a cascading affect on  the multiple  judgments  that are made 
about students as they progress through various units towards their degree (course). 
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emergence of new diseases. To  level  learner expectations, we did not use particular taxonomies of  learning 
outcomes because Cordiner  felt  that none of  them  seemed  to  capture  the way we wanted  to express  this 




The Engineering Subject Centre  (Higher Education Academy,  20002007) has  explored  a  similar problem 
when  taxonomies  are  used  for  levelling  assessment  criteria  for  different  levels  of  degrees  (Master  and 
Bachelor  levels).  The  Centre  argues  that  taxonomies  such  as  Blooms  are  one  dimensional,  ignore  prior 
learning, and if used to describe levels in a degree program, will result in damaging oversimplifications. For 
example, when  Level  1  of  a  degree  is  characterised  by words  relating  to  lower  order  thinking  (such  as 
knowing),  and  Level  3  is  characterised  only  by  words  associated  with  higher  order  thinking  (such  as 
synthesis and evaluation), this results in a degree program involving acquiring a lot of knowledge in the 
first year. Then the student (according to this taxonomy) engages in progressively higher order thinking but 
learns no new knowledge. Although  the Centre  identifies at  least  three dimensions of assessment criteria 
(breadth, depth and degree of autonomy of the learner), it concedes the multidimensional nature of degrees 
makes it difficult to devise a consistent way of comparing criteria. 
The  levelling of  industry expectations did not  require change because  industry has had continual  input at 




(that  is,  from  foundational  to  exit).  It  also  had  to  be  embedded  in  criteria  sheets  so  that  evidence‐based 
judgments about students  readiness  for  the workplace could be made. Table 1 sets out  the  results of our 
multi‐pronged  approach  to  revising  the  unit  outlines.  It  shows  our  revised  units  accompanied  by  the  
Levels 1 and 3 descriptions proposed by Morgan et al. (2002). (Note: details of disciplinary knowledge are 
not provided in this table, although they are in official unit outlines for students. We have also not provided 
details of  tasks and  criteria  sheets because of page  length  stipulations  for  this paper. Our Level 2 unit  is 
currently under revision.) 
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Table 1: Mapping the levels described by Morgan et al. (2002) to our revised units 
Undergraduate unit Level 1 description (Morgan et al.) Level 3 description (Morgan et al.) 
 The expectation at this level is that students will 
engage with this introductory material in a 
manner that asks them to comprehend the new 
knowledge and be able to describe and explain it.
The expectation at this level is that students will 
engage with this advanced material in a manner 
that asks them to evaluate the interrelationship of 
models, tools and contexts in particular situations 
and synthesise and design original ways via their 
adapted models and tools to address such 
situations. 
Title of unit LSB328: Microbiology 1 (foundational unit) LSB647: Clinical Mycology and Parasitology 
(exit unit) 
Rationale Aspects of microbiology impinge upon many 
facets of daily life, for example, human health, 
genetic engineering, the food industry and the 
built and natural environment. 
The unit introduces you to, and provides you with 
a solid foundation in the basic microbiology 
required for progression to advanced studies in 
Microbiology.  
This unit provides knowledge about safe handling 
and study of micro-organisms that is also very 
important in many other disciplines, because 
micro-organisms are used as models and tools in 
a wide range of study areas. 
Clinical microbiology laboratories throughout the 
world are recognising the need to maximise their 
diagnostic capabilities for the early detection of 
medically-important parasitic and fungal 
infections of humans.  
This unit provides you with a detailed knowledge 
of clinical manifestations, and develops 
laboratory skills specifically for diagnosis of, and 
research into, these infections.  
This unit prepares you for future employment in 
pathology laboratories where you will also 
engage in continued professional development. 
Aim/s The aim of this unit is to develop foundational 
knowledge of microbial diversity, with an 
emphasis on bacteriology, and on developing 
laboratory skills for safe handling practices in the 
isolation and identification of micro-organisms. 
The aims of the unit are to: 
extend your basic knowledge of microbial 
disease processes  
develop specific analytical and interpretive skills 
so that you can clinically diagnose fungal and 
parasitic disease  
Objectives On completion of this unit, you should be able to: On completion of the unit, you should be able to: 
 1. Demonstrate foundational knowledge of 
microbiology and apply it to straightforward real 
life contexts. 
1. Demonstrate and apply knowledge of the 
fungal and parasitic disease processes in 
humans, their pathology, and implications for 
patient health. 
Title of unit LSB328: Microbiology 1 (foundational unit) LSB647: Clinical Mycology and Parasitology 
(exit unit) 
 2. Analyse and interpret data and information 
about microbial specimens. 
2. Analyse and interpret clinical situations to 
propose hypotheses that determine the strategy 
for data gathering. 
 3. Demonstrate microbiological laboratory 
techniques while: 
- planning and preparing for laboratory activities 
- adhering to key health and safety rules and 
regulations. 
3. Justify the diagnosis of fungal and parasitic 
diseases using laboratory skills (detection, 
isolation, drawing and identification).  
Approaches to teaching and learning Four approaches to teaching and learning are 
used in this introductory unit to scaffold your 
learning by closely integrating theory and basic 
laboratory skills. 
Three approaches to teaching and learning are 
used in this unit to scaffold your learning by 
closely integrating theory and practice. 
 (i) enthusing you about the broad scope of 
microbiology and its applications, for example, 
focusing for 5 minutes at the start of each lecture 
on a topical and current microbe 
(ii) introducing and developing your practical 
skills in an authentic laboratory context for use in 
all later microbiology units with a strong 
emphasis on workplace, health and safety. 
Examples of skills: correct use of a microscope, 
aseptic techniques, culturing and isolating micro-
organisms, serial diluting, plating, gram staining, 
identifying common bacteria using a variety of 
methods including biochemical tests, DNA 
extraction and PCR methods, calculating MIC for 
particular disinfectants 
(iii) guiding you with explicit instructions to help 
you to plan, prepare and organize your approach 
to laboratory activities so that they are completed 
in a time efficient manner, safely and 
competently 
(iv) providing you with real life examples (in 
scenarios, practical demonstrations and case 
studies) to assist your understanding and 
interpretation of the content and completing 
worksheets. 
(i) fostering of independent learning to assist your 
transition to clinical or research workplaces by: 
- developing your information literacy skills by 
locating, accessing, evaluating and using 
sources such as journals, books, websites, 
interactive computer software programs, online 
quizzes 
- providing weekly self-directed tutorials.  
(ii) developing your practical skills in an authentic 
laboratory context that mirrors real life practices, 
including actual clinical case studies explored 
under the guidance of professionals from clinical 
practice 
(iii) modelling of professional practice by using 
past students as peer mentors to assist you in 
developing your diagnostic skills. 
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Evidence for a multi-pronged approach to levelling 
The generic  level descriptions of Morgan et al.  (2002) have  three  features  that provided some evidence  to 
support  our  approach,  but  did  not  map  directly  to  our  two  units.  The  first  feature  was  an  increase  in 
complexity across the level descriptions indicated by verbs such as comprehend, describe, explain in Level 1 
and  evaluate,  synthesise,  design  in  Level  3,  and  qualifiers  such  as  introductory  and  advanced  in  
Levels  1  and  3  respectively. The description  of Level  1 was  too  low  and  oversimplified  for  our  context, 
offering  insufficient  challenge  to  hold  students  interest,  relying  as  it did  on  the  lowest  rung  in Blooms 
taxonomy  (knowledge).  It  also  did  not  take  into  account  that  students  arrive  with  ability  to  analyse, 
synthesise and evaluate some concepts (Higher Education Academy, 20002007). We have framed the two 
units  to  show  increasing  expectations  of  students  knowledge  and  analytical  and  interpretive  skills  in 
different Microbiological contexts from degree years 1 to 3 (refer to Table 1). 
While the Level 3 description of Morgan et al. (2002) did not use the verbs analyse and justify, these were 

















some  quality  assurance  for  our  approach  and,  likewise,  our  work  provided  some  evidence  for  their 
discipline and  learner‐centred approach. Unfortunately,  there  is no accepted set of generic descriptions of 
levels  in  undergraduate  degrees  that  all  universities  could  use  as  benchmarks.  These  descriptions  are 
probably the holy grail of course design: succinct and elegant, yet able to be generalised to every degree in 
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